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(54) METHOD AND DEVICE FOR MONITORING TYRE CONDITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make reducible the power 
consumption and to surely and make accurately performable a 
specific process with a transmitter. 
SOLUTION: A main controller 35 sequentially transmits 
operation instructions to all control circuits 10-13 with time lags 
so that only one of the control circuits 10-13 is activated at a 
time when any transmitter is recognized as has transmitted 
radio wave based on a digital data signal inputted from an RF 
circuit 34. The controller 35 identifies the control circuits 10-13 
activated when a voltage level signal inputted from the RF 
circuit 34 is lowest, and judges that receiving antennas 5-8 
corresponding to the identified control circuits 10-13 is such 
receiving antenna as nearest to an originator transmitter. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more transmitters which transmit the data in which it is tire house keeping 
equipment for supervising the condition of two or more tires prepared in the car, and is prepared 
in a tire, respectively, and the condition of a corresponding tire is shown by the wireless electric 
wave, Two or more receiving antennas which are formed in the car body of a car so that it may 
correspond to a transmitter, respectively, and carry out induction of the voltage signal based on 
reception of the wireless electric wave from each transmitter, respectively, Two or more level 
change means to reduce the level of the voltage signal by which induction was carried out to the 
receiving antenna with the receiving antenna which prepares and corresponds so that it might 
correspond, respectively, When it has the coupling means which compounds the voltage signal 
received from the level change means, and forms one synthetic voltage signal, and the control 
means which controls said level change means and one of the transmitters sends an electric 
wave, A control means so that only one level change means may reduce the level of a voltage 
signal at a coincidence term When the level of a synthetic voltage signal becomes the lowest 
again, while set time difference for all level change means, and level fall actuation is made to 
perform, and a control means specifies the level change means which performed level fall 
actuation Tire house keeping equipment characterized by judging with the receiving antenna 
corresponding to the specified level change means being a receiving antenna matched with the 
transmitter of a sending agency. 

[Claim 2] Said level change means is tire house keeping equipment according to claim 1 
characterized by including the attenuator for decreasing the jamming circuit which generates the 
jamming signal for blocking a voltage signal, or a voltage signal. 

[Claim 3] Each level change means is tire house keeping equipment according to claim 1 or 2 
characterized by being activity-ized so that the level of the inputted voltage signal may be 
reduced according to the actuation command from a control means. 

[Claim 4] RF circuit which outputs the data signal which shows the level signal in which the level 
of a synthetic voltage signal is shown, and a tire condition according to the synthetic, voltage 
signal received from the coupler to said control means, The output means for switching 
established between said each level change means and said coupling means, It has further the 
input means for switching established between the coupling means and said RF circuit, and the 
signal line which connects all output means for switching to an input means for switching. Said 
control means Tire condition ********** given in any 1 term of claims 1-3 characterized by 
controlling said output means for switching and an input means for switching so that it may be 
inputted into RF circuit, without a voltage signal passing through a coupling means from a level 
change means, when recognizing a tire condition based on a data signal. 

[Claim 5] Said each level change means is tire house keeping equipment given in any 1 term of 



claims 1-4 characterized by raising the level of the inputted voltage signal when not performing 
level fall actuation. 

[Claim 6] Two or more transmitters which transmit the data in which it is tire house keeping 
equipment for supervising the condition of two or more tires prepared in the car, and is prepared 
in a tire, respectively, and the condition of a corresponding tire is shown by the wireless electric 
wave, Two or more receiving antennas which are formed in the car body of a car so that it may 
correspond to a transmitter, respectively, and carry out induction of the voltage signal based on 
reception of the wireless electric wave from each transmitter, respectively, Two or more 
magnification means to amplify the voltage signal by which induction was carried out to the 
receiving antenna with the receiving antenna which prepares and corresponds so that it might 
correspond, respectively, When it has the coupling means which compounds the voltage signal 
received from the magnification means, and forms one synthetic voltage signal, and the control 
means which controls said magnification means and one of the transmitters sends an electric 
wave, A control means so that only one magnification means may suspend magnification 
actuation at a coincidence term When the level of a synthetic voltage signal becomes the lowest 
again, while time difference is set for all magnification means, magnification actuation is stopped, 
and a control means specifies the magnification means which suspended magnification actuation 
Tire house keeping equipment characterized by judging with the receiving antenna corresponding 
to the specified magnification means being a receiving antenna matched with the transmitter of a 
sending agency. 

[Claim 7] The step which transmits the data in which the condition of a corresponding tire is 
shown from the transmitter which is the tire house keeping approach for supervising the 
condition of two or more tires prepared in the car, and was formed in the tire, respectively by 
the wireless electric wave, The step which carries out induction of the voltage signal based on 
reception of the wireless electric wave from each transmitter in two or more receiving antennas 
which are equivalent to a transmitter, respectively. When the step which compounds the voltage 
signal received from the receiving antenna, and forms one synthetic voltage signal, and one of 
the transmitters send an electric wave, So that the level of only one voltage signal may fall at a 
coincidence term among the voltage signals by which induction was carried out with the 
receiving antenna The step which time difference is set [ step ] and carries out the sequential 
fall of the level of the voltage signal by which induction was carried out with all receiving 
antennas, The tire house keeping approach characterized by having the step judged as the 
receiving antenna to which the level of a voltage signal was reduced when the level of a 
synthetic voltage signal became the lowest being a receiving antenna matched with the 
transmitter of a sending agency. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[Field of the Invention] This invention relates to the configuration for receiving the data 



transmitted from the transmitter especially formed in two or more tires, respectively about the 
equipment and the approach for supervising the condition of the tire of a car. 
[Description of the Prior Art] In order to check conventionally the condition of the tire with 
which the car was equipped in the vehicle interior of a room, the tire house keeping equipment of 
radio system is used. The wheel of each tire is equipped with the transmitter for transmitting the 
data in which conditions, such as pneumatic pressure of a corresponding tire and temperature, 
are measured, and the measured tire condition is shown on radio. The receiver for receiving the 
transmit data from a transmitter is formed in the car body of a car. A transmitter is formed in 
each of two or more tires with which the car was equipped. A receiver is equipped with two or 
more receiving antennas which are equivalent to a transmitter, respectively. Each receiving 
antenna carries out induction of the electrical potential difference according to the field strength 
of the wireless electric wave from a transmitter. A receiver processes this voltage signal so that 
it may take out required data from the voltage signal by which induction was carried out with the 
receiving antenna. It is necessary to identify whether a receiver is sent from the transmitter with 
which the received data were prepared in which tire. So, in the receiver of the tire house keeping 
equipment indicated by JP f 1CM04103,A, that the largest receiving antenna of induced voltage 
level should be specified, two or more receiving antennas are switched by the multiplexer circuit 
so that only one receiving antenna may be validated at a coincidence term. And it judges that 
the receiving antenna validated when the level of a voltage signal became the highest is a 
receiving antenna nearest to the transmitter of a sending agency. Therefore, the transmitter of a 
sending agency can also be specified. 

[Problem(s) to be Solved by the Invention] However, while waiting for reception of the signal 
from a transmitter, a multiplexer circuit is maintained to an active state and it is necessary to 
enable it to receive the voltage signal from all receiving antennas in the receiver indicated by the 
above-mentioned official report. Therefore, power consumption increases. Since only one 
receiving antenna is validated on the occasion of specific processing of a transmitter at a 
coincidence term, the level of the voltage signal acquired becomes comparatively low. Therefore, 
it is difficult to perform specific processing of a transmitter correctly and certainly. Then, the 
purpose of this invention can reduce power consumption and is to offer the tire house keeping 
equipment and the tire house keeping approach of correctly and moreover ensuring specific 
processing of a transmitter. 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention 
is tire house keeping equipment for supervising the condition of two or more tires prepared in 
the car. Two or more transmitters which transmit the data in which it is prepared in a tire, 
respectively and the condition of a corresponding tire is shown by the wireless electric wave, 
Two or more receiving antennas which are formed in the car body of a car so that it may 
correspond to a transmitter, respectively, and carry out induction of the voltage signal based on 
reception of the wireless electric wave from each transmitter, respectively, Two or more level 
change means to reduce the level of the voltage signal by which induction was carried out to the 
receiving antenna with the receiving antenna which prepares and corresponds so that it might 
correspond, respectively, When it has the coupling means which compounds the voltage signal 
received from the level change means, and forms one synthetic voltage signal, and the control 
means which controls said level change means and one of the transmitters sends an electric 
wave, A control means so that only one level change means may reduce the level of a voltage 
signal at a coincidence term When the level of a synthetic voltage signal becomes the lowest 
again, while set time difference for all level change means, and level fall actuation is made to 
perform, and a control means specifies the level change means which performed level fall 
actuation The receiving antenna corresponding to the specified level change means is 
characterized by judging with it being the receiving antenna matched with the transmitter of a 
sending agency. Preferably, said level change means contains the attenuator for decreasing the 
jamming circuit which generates the jamming signal for blocking a voltage signal, or a voltage 
signal. Said each level change means is activity-ized so that the level of the inputted voltage 
signal may be reduced according to the actuation command from a control means. The 
supervisory equipment of this invention may be further equipped with the output means for 



switching established between RF circuit which outputs the data signal which shows the level 
signal in which the level of a synthetic voltage signal is shown, and a tire condition to said 
control means, and said each level change means and said coupling means, the input means for 
switching established between the coupling means and said RF circuit, and the signal line which 
connects all output means for switching to an input means for switching according to the 
synthetic voltage signal received from the coupler. Said control means controls said output 
means for switching and an input means for switching to be inputted into RF circuit, without a 
voltage signal passing through a coupling means from a level change means, when recognizing a 
tire condition based on a data signal. Said each level change means may function as raising the 
level of the inputted voltage signal, when not performing level fall actuation. Another tire house 
keeping equipment offered by this invention Two or more transmitters which transmit the data in 
which it is prepared in a tire, respectively and the condition of a corresponding tire is shown by 
the wireless electric wave, Two or more receiving antennas which are formed in the car body of 
a car so that it may correspond to a transmitter, respectively, and carry out induction of the 
voltage signal based on reception of the wireless electric wave from each transmitter, 
respectively, Two or more magnification means to amplify the voltage signal by which induction 
was carried out to the receiving antenna with the receiving antenna which prepares and 
corresponds so that it might correspond, respectively, When it has the coupling means which 
compounds the voltage signal received from the magnification means, and forms one synthetic 
voltage signal, and the control means which controls said magnification means and one of the 
transmitters sends an electric wave, A control means so that only one magnification means may 
suspend magnification actuation at a coincidence term When the level of a synthetic voltage 
signal becomes the lowest again, while time difference is set for all magnification means, 
magnification actuation is stopped, and a control means specifies the magnification means which 
suspended magnification actuation The receiving antenna corresponding to the specified 
magnification means is characterized by judging with it being the receiving antenna matched with 
the transmitter of a sending agency. This invention offers the tire house keeping approach for 
supervising the condition of two or more tires prepared in the car again. In the step which 
transmits the data in which the condition of a corresponding tire is shown from the transmitter 
with which this approach was formed in the tire, respectively by the wireless electric wave, and 
two or more receiving antennas which are equivalent to a transmitter, respectively When the 
step which carries out induction of the voltage signal based on reception of the wireless electric 
wave from each transmitter, the step which compounds the voltage signal received from the 
receiving antenna, and forms one synthetic voltage signal, and one of the transmitters send an 
electric wave, So that the level of only one voltage signal may fall at a coincidence term among 
the voltage signals by which induction was carried out with the receiving antenna The step which 
time difference is set [ step ] and carries out the sequential fall of the level of the voltage signal 
by which induction was carried out with all receiving antennas, The receiving antenna to which 
the level of a voltage signal was reduced when the level of a synthetic voltage signal became the 
lowest is characterized by having the step judge that is the receiving antenna matched with the 
transmitter of a sending agency. 

[Embodiment of the Invention] Hereafter, the 1st operation gestalt of this invention is explained 
according to drawing 1 - drawing 4 . As shown in drawing 2 , tire house keeping equipment is 
equipped with the 1st - the 4th transmitter 1-4 with which four tires of a car are equipped, 
respectively, and one receiver 9 formed in the car body of a car. Each transmitters 1-4 are fixed 
to the wheel of a tire so that it may be arranged inside a corresponding tire for example. Each 
transmitters 1-4 measure the condition, i.e., the internal pneumatic pressure, and internal 
temperature of a corresponding tire, and transmit the data in which the condition of having been 
measured is shown by the wireless electric wave. Fundamentally, each transmitters 1-4 transmit 
data with the transmitting time interval defined beforehand. In addition, the transmit timing of 
each transmitters 1-4 is adjusted so that transmission may be performed to the timing to which 
each transmitters 1-4 differ from other transmitters. Therefore, two or more of the 1st - the 4th 
transmitters 1-4 do not transmit to coincidence. Moreover, when the abnormalities of internal 
pneumatic pressure or internal temperature are accepted, each transmitters 1-4 transmit data 



regardless of said transmitting time interval. The 1st - the 4th receiving antenna 5-8 are 
attached in a car body so that it may correspond to the 1st - the 4th transmitter 1-4, 
respectively. These receiving antennas 5-8 are connected to said receiver 9. The electric wave 
sent from each transmitters 1-4 is received by all the receiving antennas 5-8. Each receiving 
antennas 5-8 carry out induction of the electrical potential difference according to the field 
strength of the received electric wave, and output the voltage signal by which induction was 
carried out to a receiver 9. The level of the electrical potential difference by which induction is 
carried out differs according to the physical relationship between the transmitter and each 
receiving antennas 5-8 which sent the electric wave with each receiving antennas 5-8. As 
shown in drawing 1 , said receiver 9 is equipped with the 1st connected to the 1st - the 4th 
receiving antenna 5-8, respectively - the 4th control circuit 10-13. A receiver 9 is equipped with 
a coupler 18, the RF circuit 34, the Maine controller 35, and memory 36 again. The 1st - the 4th 
control circuit 10-13 are connected to one coupler 18 through signal lines 14-17, respectively. A 
coupler 18 is connected to the RF circuit 34 through a signal line 32. The RF circuit 34 is 
connected to the Maine controller 35 through the analog signal line 37 and the digital signal line 
38. The Maine controller 35 consists of a microcomputer and controls independently the 1st - 
the 4th control circuit 10-13 through the control signal lines 19-22. Each control circuits 10-13 
send the voltage signal inputted from the corresponding receiving antennas 5-8 to a coupler 1 8. 
Each control circuits 10-13 contain the attenuation circuit for decreasing the voltage signal 
inputted from the corresponding receiving antennas 5-8. The jamming circuit which generates 
the jamming signal (active jamming signal) for blocking the inputted voltage signal as an 
attenuation circuit, for example, and the attenuator for decreasing the inputted voltage signal are 
used. A jamming circuit negates the inputted voltage signal substantially by the jamming signal. 
Each control circuits 10-13 operate so that the inputted voltage signal may be decreased 
according to the actuation command from the Maine controller 35. In other words, the synthetic 
vessel 18 applies a coupler 18 and all the voltage signals inputted at the coincidence term, and 
outputs a synthetic voltage signal to the RF circuit 34. The level of a synthetic voltage signal is 
equivalent to the sum of the level of two or more voltage signals inputted into the coupler 1 8 at 
the coincidence term. The RF circuit 34 sends the analog level signal in which the level of the 
inputted synthetic voltage signal is shown to the Maine controller 35 through the analog signal 
line 37. The RF circuit 34 restores to the inputted synthetic voltage signal again, and acquires a 
digital data signal. The RF circuit 34 sends the acquired digital data signal to the Maine controller 
35 through the digital signal line 38. the analog level signal into which the Maine controller 35 was 
inputted — being based — the level of a synthetic voltage signal — in other words, the level of 
a received electric wave is recognized. The Maine controller 35 takes out the data which need 
the data in which a tire condition is shown from the inputted digital data signal again. The Maine 
controller 35 displays the information acquired by the drop (not shown) formed in the vehicle 
interior of a room while memorizing the acquired information in memory 36 if needed. Next, 
reception actuation of the receiver 9 mentioned above is explained. At the time of usual, the 
Maine controller 35 issues an actuation command to no control circuits 10-13, therefore all the 
control circuits 10-13 are in the condition of not decreasing an input voltage signal. If any one of 
the 1st - the 4th transmitter 1-4 sends an electric wave in this condition, that electric wave will 
be received by each of the 1st - the 4th receiving antenna 5-8. Each receiving antennas 5-8 
carry out induction of the electrical potential difference according to the field strength of the 
received electric wave. The 1st - the 4th receiving antenna 5-8 are in mutually different physical 
relationship to the transmitter which sent the electric wave. Therefore, the magnitude of the 
electrical potential difference by which induction is carried out with the 1st - the 4th receiving 
antenna 5-8 differs mutually. Four voltage signals are inputted into a coupler 18 through control 
circuits 10-13 from receiving antennas 5-8. Control circuits 10-13 are sent to a coupler 18 as 
they are, without decreasing the voltage signal inputted from the corresponding receiving 
antennas 5-8. A coupler 18 applies four inputted voltage signals, forms one synthetic voltage 
signal in all, and outputs the synthetic voltage signal to the RF circuit 34. The RF circuit 34 
acquires an analog level signal and a digital data signal from a synthetic voltage signal, and 
outputs those signals to the Maine controller 35. The Maine controller 35 performs reception 



actuation of a signal at every predetermined time spacing (for example, 40msec(s).). The Maine 
controller 35 judges whether the received digital data signal is effective, when a digital data 
signal is received. Ingredient The Maine controller 35 recognizes the pulse width of the received 
digital data signal in body. And it judges with the Maine controller 35 being sent from either the 
1st which the received signal was effective when the recognized pulse width was a value in the 
tolerance (for example, 0.4msec(s) -1.0msec.) appointed beforehand, i.e., was prepared in the car 
- the 4th transmitter 1-4. In this case, the Maine controller 35 continues reception actuation. 
After any of transmitters 1-4 they are begins transmission, within 40msec(s)., the Maine 
controller 35 recognizes that the effective signal is received at the latest. On the other hand, it 
judges with the Maine controller 35 having the received invalid signal, when the recognized pulse 
width is not a value in said tolerance. In this case, the Maine controller 35 suspends reception 
actuation, after between predetermined time (for example, 3msec(s).) continues reception 
actuation. When it is judged that an input signal is effective, the Maine controller 35 performs 
processing forjudging the transmitter of signal dispatch-origin. That is, the Maine controller 35 
sends first the control signal which shows an actuation command only to the 1st control circuit 
10 through the control signal line 19. The 1st control circuit 10 answers a control signal, and it 
operates so that the voltage signal inputted from the 1 st receiving antenna 5 may be decreased. 
The Maine controller 35 recognizes the level of a synthetic voltage signal based on the analog 
level signal inputted into sending a control signal to the 1st control circuit 10, and coincidence 
from the RF circuit 34. The Maine controller 35 memorizes the data in which the recognized level 
is shown in memory 36. Then, the Maine controller 35 stops sending out of the control signal to 
the 1st control circuit 10, and makes the 1st control circuit 10 suspend attenuation actuation of 
a voltage signal. Then, the Maine controller 35 sends the control signal which shows an actuation 
command only to the 2nd control circuit 1 1 through the control signal line 20. The 2nd control 
circuit 1 1 answers a control signal, and it operates so that the voltage signal inputted from the 
2nd receiving antenna 6 may be decreased. The Maine controller 35 recognizes the level of a 
synthetic voltage signal based on the analog level signal inputted into sending a control signal to 
the 2nd control circuit 11, and coincidence from the RF circuit 34. The Maine controller 35 
memorizes the data in which the recognized level is shown in memory 36. Then, the Maine 
controller 35 stops sending out of the control signal to the 2nd control circuit 11, and makes the 
2nd control circuit 1 1 suspend attenuation actuation of a voltage signal. Then, the Maine 
controller 35 performs processing mentioned above and same processing one by one also about 
the 3rd control circuit 12 and the 4th control circuit 13. That is, the Maine controller 35 
memorizes the data in which the level of a synthetic voltage signal is shown in memory 36 while 
sending the control signal which shows an actuation command only to the 3rd control circuit 12 
through the control signal line 21. Next, the Maine controller 35 memorizes the data in which the 
level of a synthetic voltage signal is shown in memory 36 while sending the control signal which 
shows an actuation command only to the 4th control circuit 13 through the control signal line 22. 
Next, the Maine controller 35 compares four data memorized by memory 36, and when the data 
in which the lowest level is shown are obtained, it pinpoints the control circuit which performed 
attenuation actuation. And it judges with the Maine controller 35 being a receiving antenna with 
the receiving antenna nearest to the transmitter of a sending agency corresponding to the 
pinpointed control circuit. In other words, the Maine controller 35 specifies the transmitter of 
signal dispatch-origin based on the data in which the lowest level is shown. After the transmitter 
of a sending agency is specified, the Maine controller 35 suspends the actuation command to 
control circuits 10-13, and it is made not to make all the control circuits 10-13 carry out 
attenuation actuation of an input voltage signal. In this condition, the Maine controller 35 
recognizes the condition of a tire of being equipped with the transmitter of a sending agency, 
based on the digital data signal inputted from the RF circuit 34. Drawing 3 is a timing diagram 
which illustrates transition of the analog level signal outputted from the RF circuit 34, when the 
1st transmitter 1 sends an electric wave. In addition, the analog level signal with which the 
analog level signal which originates only in the electrical potential difference by which induction 
was carried out, and is outputted from the RF circuit 34 with the 1st receiving antenna 5 shows 
the level value of "8", originates only in the electrical potential difference by which induction 



was carried out with the 2nd receiving antenna 6, and is outputted from the RF circuit 34 
assumes that it is what shows the level value of "3." Moreover, the analog level signal with 
which the analog level signal which originates only in the electrical potential difference by which 
induction was carried out, and is outputted from the RF circuit 34 with the 3rd receiving antenna 
7 shows the level value of "2", originates only in the electrical potential difference by which 
induction was carried out with the 4th receiving antenna 8, and is outputted from the RF circuit 
34 assumes that it is what shows the level value of "1." Furthermore, each control circuits 10- 
13 assume that it is what decreases an input voltage signal even to zero. As shown in the timing 
diagram of drawing 3 , when the 1st receiving antenna 5 is turned off (i.e., when the 1st control 
circuit 10 performs attenuation actuation), as for the analog level signal outputted from the RF 
circuit 34, the level value of "6" is shown. That is, when inputted into a coupler 1 8, without the 
voltage signal by which induction was carried out with all the receiving antennas 5-8 declining, 
the analog level signal outputted from the RF circuit 34 shows the level value of "14." However, 
since the voltage signal by which induction was carried out with the 1st receiving antenna 5 is 
cancelled by the 1st control circuit 10, the analog level signal outputted from the RF circuit 34 
shows the level value of "6" only reflecting the voltage signal by which induction was carried out 
with the 2nd remaining - the 4th receiving antenna 6-8. When the 2nd receiving antenna 6 is 
turned off (i.e., when the 2nd control circuit 1 1 performs attenuation actuation), the analog level 
signal outputted from the RF circuit 34 shows the level value of "11" only reflecting the voltage 
signal by which induction was carried out with the 1st, 3rd, and 4th remaining receiving antennas 
5, 7, and 8. The analog level signal outputted from the RF circuit 34 when the 3rd receiving 
antenna 7 is turned off (i.e., when the 3rd control circuit 12 performs attenuation actuation) is "1 
only reflecting the voltage signal by which induction was carried out with the 1st, 2nd, and 4th 
remaining receiving antennas 5, 6, and 8. The level value of 2" is shown. When the 4th receiving 
antenna 8 is turned off (i.e., when the 4th control circuit 1 3 performs attenuation actuation), the 
analog level signal outputted from the RF circuit 34 shows the level value of "13" only reflecting 
the voltage signal by which induction was carried out with the 1st remaining - the 3rd receiving 
antenna 5-7. When the 1st control circuit 10 performs attenuation actuation, the analog level 
signal outputted from the RF circuit 34 shows the smallest level value. This means that the level 
of the voltage signal by which induction was carried out with the 1st receiving antenna 5 is the 
highest. Therefore, it can judge that the 1st transmitter 1 in the location nearest to the 1st 
receiving antenna 5 is the present dispatch origin. Drawing 4 is a timing diagram which illustrates 
transition of the analog level signal outputted from the RF circuit 34 when the 1st transmitter 1 
sends an electric wave as well as drawing 3 . However, the timing diagram of this drawing 4 is a 
thing at the time of adopting the receiving approach currently indicated by JP,10-104103,A 
explained in the column of a Prior art. Other conditions are the same as that of the case of 
drawing 3 . By the receiving approach indicated by JP,10-104103,A, that the largest receiving 
antenna of induced voltage level should be specified, two or more receiving antennas are 
switched by the multiplexer circuit so that only one receiving antenna may be validated at a 
coincidence term. And it judges that the receiving antenna validated when the level of an 
electrical potential difference became the highest is a receiving antenna nearest to the 
transmitter of a sending agency. When drawing 3 is compared with drawing 4 , the level value of 
the analog level signal with which the direction of this operation gestalt of drawing 3 is outputted 
from the RF circuit 34 during specific processing of a receiving antenna and a transmitter is 
large. For example, if the level value of a voltage signal is not more than "5", it will be assumed 
that the RF circuit 34 cannot pick up a voltage signal. In this case, with this operation gestalt of 
drawing 3 , the RF circuit 34 can pick up a voltage signal in all the periods under specific 
processing of a receiving antenna and a transmitter. On the other hand, in the example of a 
comparison of drawing 4 , the period when the RF circuit 34 becomes reception impossible about 
a voltage signal arises. This [ receiving sensibility's ] improves as a whole, when the reception 
approach of this operation gestalt is adopted, and it means that specific processing of a 
receiving antenna and a transmitter can be performed correctly and certainly. Control circuits 
10-13 will be in an active state, only when decreasing an input voltage signal. That is, between 
specific processings of a receiving antenna and a transmitter will be in an active state, control 



circuits 10-13 are maintained by the non-active state when other, and they do not consume 
power. Therefore, power consumption is reducible. Next, the 2nd operation gestalt of this 
invention is explained according to drawing 5 focusing on difference with the 1st operation 
gestalt of drawing 1 - drawing 3 . With this operation gestalt, the output change-over circuits 
23-26 are formed on the signal line 14-17 which connects each control circuits 10-13 and a 
coupler 18. The output change-over circuits 23-26 are connected to the Maine controller 35 
through the control signal lines 27-30, respectively. The input change-over circuit 33 is formed 
on the signal line 32 which connects a coupler 18 and the RF circuit 34. The input change-over 
circuit 33 is connected to said output change-over circuits 23-26 through a signal line 31. The 
input change-over circuit 33 is connected to the Maine controller 35 through the control signal 
line 39. Each output change-over circuits 23-26 have connected the corresponding control 
circuits 10-13 to a signal line 31, when not receiving an actuation command from the Maine 
controller 35. Each output change-over circuits 23-26 will be in an active state, when an 
actuation command is received from the Maine controller 35. Each output change-over circuits 
23-26 which would be in the active state operate so that the corresponding control circuits 10- 
13 may be connected to a coupler 18. The input change-over circuit 33 has connected the signal 
line 31 to the RF circuit 34, when not receiving an actuation command from the Maine controller 
35. The input change-over circuit 33 will be in an active state, when an actuation command is 
received from the Maine controller 35. The input change-over circuit 33 which would be in the 
active state operates so that a coupler 1 8 may be connected to the RF circuit 34. With this 
operation gestalt, as the operation gestalt of drawing 1 - drawing 3 explained, specific processing 
of a receiving antenna and a transmitter is performed. Only at the time of activation of this 
specific processing, the Maine controller 35 sends out the control signal which shows an 
actuation command to the output change-over circuits 23-26 and the input change-over circuit 

33. Therefore, control circuits 10-13 are connected to the RF circuit 34 through a coupler 18 
like the operation gestalt of drawing 1 - drawing 3 . If specific processing of a receiving antenna 
and a transmitter is completed, the Maine controller 35 will suspend the actuation command to 
the output change-over circuits 23-26 and the input change-over circuit 33. Therefore, control 
circuits 10-13 are directly connected to the RF circuit 34 through a coupler 18. Consequently, 
the voltage signal by which induction was carried out with each receiving antennas 5-8 is 
inputted into the RF circuit 34, without going via a coupler 18. Generally, in a coupler 18, a 
voltage signal decreases about 3dB. When four receiving antennas 5-8 exist especially, since 
four input voltage signals are compounded by the tournament type in two steps, by the coupler 
18, the magnitude of attenuation of a voltage signal becomes about 6dB. However, with this 
operation gestalt, if specific processing of a receiving antenna and a transmitter is completed, 
since it will be inputted into the RF circuit 34, without the voltage signal by which induction was 
carried out with receiving antennas 5-8 going via a coupler 1 8, a voltage signal does not decline. 
This is effective when taking out the information about a tire condition from a voltage signal 
correctly and certainly. In addition, each control circuits 10-13 consist of these operation 
gestalten so that an input voltage signal may be decreased even to zero. Moreover, after specific 
processing of a receiving antenna and a transmitter is completed unlike the operation gestalt of 
drawing 1 - drawin g 3 , the Maine controller 35 suspends only the actuation command to the 
control circuit corresponding to the specified receiving antenna, i.e., the receiving antenna 
nearest to the transmitter of a sending agency, and the control signal which shows an actuation 
command to the three remaining control circuits is sent. For example, if the specified receiving 
antenna is the 1st receiving antenna 5, only the 1st control circuit 10 corresponding to the 1st 
receiving antenna 5 will follow on a halt of an actuation command, and it is an input voltage 
signal. ****** actuation will not be carried out. The 2nd remaining - the 4th control circuit 11- 
13 decrease even to zero the voltage signal which answers a control signal and is inputted from 
the corresponding receiving antennas 6-8. Therefore, only the highest voltage signal of the level 
by which induction is carried out with the 1st receiving antenna 5 is inputted into the RF circuit 

34, without going via a coupler 18. Or the control after specific processing of a receiving antenna 
and a transmitter is completed may be changed as follows. That is, the Maine controller 35 
suspends the actuation command to control circuits 10-13, and it is made not to make all the 



control circuits 10-13 carry out attenuation actuation of an input voltage signal. Moreover, the 
Maine controller 35 suspends the actuation command to the input change-over circuit 33, and 
connects the control line 31 to the RF circuit 34. Furthermore, the Maine controller 35 suspends 
only the actuation command to the output change-over circuit corresponding to the specified 
receiving antenna, and the control signal which shows an actuation command is sent to the 
remaining output change-over circuit. For example, if the specified receiving antenna is the 1st 
receiving antenna 5, only the output change-over circuit 23 corresponding to the 1st receiving 
antenna 5 will connect the 1st control circuit 10 to a signal line 31 with a halt of an actuation 
command. The remaining output change-over circuits 24-26 answer a control signal, and 
separate the corresponding control circuits 11-13 from a signal line 31. Therefore, only the 
voltage signal with the highest level by which induction is carried out with the 1st receiving 
antenna 5 is inputted into the RF circuit 34, without going via a coupler 1 8. After reception of a 
signal is completed, the Maine controller 35 sends out the control signal which shows an 
actuation command to the output change-over circuits 23-26 and the input change-over circuit 
33. In addition, after it is admitted that reception of the following signal was started, an actuation 
command may be issued to the output change-over circuits 23-26 and the input change-over 
circuit 33. Next, the 3rd operation gestalt of this invention is explained focusing on difference 
with the operation gestalt of drawing 1 - drawing 3 . In addition, drawing 1 and drawing 3 are 
used on the occasion of explanation of this operation gestalt. With this operation gestalt, each 
control circuits 10-13 include the amplifying circuit for amplifying the voltage signal which 
replaced with the attenuation circuit and was inputted from the corresponding receiving 
antennas 5-8. Each control circuits 10-13 amplify the inputted voltage signal, when usually not 
receiving an actuation command at the time 35, i.e., the Maine controller. Each control circuits 
10-13 have a magnification function cancelled again according to the actuation command from 
the Maine controller 35. In this case, each control circuits 10-13 decrease an input voltage signal 
like the operation gestalt of drawing 1 - drawing 3 according to the actuation command from the 
Maine controller 35. That is, in addition to a magnification function, the control circuits 10-13 of 
this operation gestalt are equipped with the same damping function as the operation gestalt of 
drawing 1 - drawing 3 . Or in addition to an amplifying circuit, each control circuits 10-13 may 
have electric devices, such as a switch which connects and intercepts the corresponding 
receiving antennas 5-8 alternatively to signal lines 14-17. When each control circuits 10-13 do 
not receive an actuation command from the Maine controller 35, an electric device connects the 
corresponding receiving antennas 5-8 to signal lines 14-17. Therefore, after the voltage signal 
inputted into each control circuits 10-13 is amplified by the amplifying circuit, it is sent to a 
coupler 18. On the other hand, when each control circuits 10-13 receive an actuation command 
from the Maine controller 35, an electric device intercepts the corresponding receiving antennas 
5-8 from signal lines 14-17. Therefore, the voltage signal inputted into each control circuits 10- 
13 is not sent to a coupler 18. In other words, the level of the voltage signal inputted into each 
control circuits 10-13 falls even to zero. Thus, the control circuits 10-13 of this operation 
gestalt function as a level change means to fall and raise the level of an input voltage signal. In 
this operation gestalt, as the operation gestalt of drawing 1 - drawing 3 explained, specific 
processing of a receiving antenna and a transmitter is performed. That is, the Maine controller 
35 sends first the control signal which shows an actuation command only to the 1st control 
circuit 10 through the control signal line 19. The 1st control circuit 10 answers a control signal, 
suspends magnification actuation, and it operates so that the voltage signal instead inputted 
from the 1st receiving antenna 5 may be decreased. The Maine controller 35 recognizes the level 
of the synthetic voltage signal based on the induced voltage in the 2nd - the 4th receiving 
antenna 6-8 based on the analog level signal inputted into sending a control signal to the 1st 
control circuit 10, and coincidence from the RF circuit 34. The Maine controller 35 memorizes 
the data in which the recognized level is shown in memory 36. Since the magnification function 
of the 2nd - the 4th control circuit 1 1-13 is validated, the level of a synthetic voltage signal is 
comparatively large. Then, the Maine controller 35 stops sending out of the control signal to the 
1st control circuit 10, and enables the magnification function of the 1st control circuit 10. Then, 
the Maine controller 35 performs processing mentioned above and same processing one by one 



also about the 2nd - the 4th control circuit 11-13. Next, the Maine controller 35 compares four 
data memorized by memory 36, and when the data in which the lowest level is shown are 
obtained, it pinpoints the control circuit made into the invalid in the magnification function. And it 
judges with the Maine controller 35 being a receiving antenna with the receiving antenna nearest 
to the transmitter of a sending agency corresponding to the pinpointed control circuit. Then, the 
Maine controller 35 suspends the actuation command to control circuits 10-13, and enables the 
magnification function of all the control circuits 10-13. In this condition, the Maine controller 35 
recognizes the condition of a tire of being equipped with the transmitter of a sending agency, 
based on the digital data signal inputted from the RF circuit 34. This operation gestalt explained 
above has the same advantage as the operation gestalt of drawing 1 - drawing 3 . Especially, 
with this operation gestalt, since control circuits 10-13 have a magnification function, the level 
of the signal inputted into the RF circuit 34 becomes large. Therefore, as compared with the 1st 
operation gestalt, received data can be analyzed much more correctly. That is, specific 
processing of a receiving antenna and a transmitter and the information about a tire condition 
are correctly analyzable. In addition, it sets in this operation gestalt and is each control circuit 
10- It is not necessary to have the damping function that 13 should have only the magnification 
function at least. In this case, although control circuits 10-13 answer a control signal from the 
Maine controller 35 and a magnification function is made into an invalid, they are outputted on 
level as it is, without decreasing an input voltage signal. Moreover, the configuration of this 
operation gestalt may be applied to the operation gestalt of drawing 5 . That is, each control 
circuits 10-13 in the operation gestalt of drawing 5 may have a magnification function which was 
explained with this operation gestalt. The operation gestalt of this invention may be changed as 
follows. The attenuation circuit prepared in each control circuits 10-13 may be a nullification 
circuit for cancelling the voltage signal inputted from the corresponding receiving antennas 5-8. 
Moreover, a voltage signal may be decreased until it becomes zero, and only a certain amount of 
magnitude may be decreased. Namely, each control circuits 10-13 should just have the function 
to change the level of an input voltage signal. 

[Effect of the Invention] As explained in full detail above, according to this invention, specific 
processing of a transmitter can be ensured [ correctly and ]. Moreover, according to this 
invention, power consumption is reducible. Furthermore, since attenuation of the signal level 
after specific processing of a transmitter is prevented by making a voltage signal input into RF 
circuit according to this invention, without passing through a coupling means, receiving sensibility 
improves. In addition, according to this invention, received data can be analyzed much more 
correctly by amplifying a voltage signal. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Dj^lngJ.] The block circuit diagram showing the receiver in the 1st operation gestalt of this 
invention. 



[Drawing 2] The outline block diagram showing tire house keeping equipment equipped with the 
receiver of drawin g 1 . 

[Drawing 3] The timing diagram which shows reception actuation of the receiver of drawing 1 . 
[Drawing 4] The timing diagram which shows reception actuation of the receiver in the example 
of a comparison. 

[Drawing 5] The block diagram showing the receiver in the 2nd operation gestalt of this 
invention. 

[Description of Notations] 

1-4 [ — A control circuit, 18 / — A coupler, 23-26 / — An output change-over circuit, 33 / — 
An input change-over circuit 34 / — RF circuit, 35 / — The Maine controller, 36 / — 
Memory. ] — A transmitter, 5-8 — A receiving antenna, 9 — A receiver, 10-13 
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